ABSTRACT
INTRODUCTION
The prevalence of postpartum depression ranges between 10% and 15%. 1 Such rate and the negative impact it causes on the motherchild bond have originated the r e c o m m e n d a t i o n m a d e b y t h e American Academy of Pediatrics to look for postpartum depressive symptoms. 2 These symptoms may be more relevant in conditions involving unexpected newborn infant (NBI) outcomes, such as the hospitalization in the neonatal intensive care unit (NICU).
Depression has been observed in 28% to 67% of parents of infants hospitalized in the NICU. 3 Prior studies have reported negative emotional reactions among caregivers in the case of hospitalization, including guilt, sadness, aggressiveness, anger, fear, anxiety, despair, a feeling of failure, and loss of self-esteem. 4 S o m e s t u d i e s h a v e t r i e d t o identify factors associated with the presence of depressive symptoms. Certain characteristics related to the NBI (prematurity, clinical diagnosis, and others), the mother (age, level of education, socioeconomic level, and history of depression), and the hospital setting (stressful situations in the NICU, ambiguous medical information, distance from the place of residence) may contribute to the onset of depression. [5] [6] [7] [8] Advances have been made in the assessment of this clinical situation in developed countries. On the contrary, in developing countries, there is little information to establish the size of the problem so as to conduct timely interventions to improve the quality of health care and favor the bond among NBIs, mothers, and caregivers. [9] [10] [11] [12] Therefore, the objective of this study was to establish the prevalence of depressive symptoms and their 
MATERIALS AND METHODS
Between January and September 2015, a cross-sectional, analytical study was conducted in caregivers of NBIs hospitalized in the NICU of a tertiary care health facility specialized in cardiovascular disease.
Caregivers were defined as the mother, the father or any other family member in charge of taking care of hospitalized NBIs.
Inclusion criteria
We included NBIs admitted to the NICU and their caregivers (one per infant) who agreed to participate.
Caregivers and NBIs who were lost to the second assessment were excluded from the analysis.
Caregivers were contacted by a nurse trained in this project, who invited them to complete a survey on outcome measures of interest regarding NBIs and their caregivers.
Participants filled in the Beck Depression Inventory-II 13 (BDI-II), which was administered one day after the NBI's admission and 8 days after the first measurement, as long as the NBI was still hospitalized.
The survey took an average of 15 minutes. The inventory was validated with a pilot test conducted in a group of participants similar to the study sample.
T h e d e p e n d e n t o u t c o m e m e a s u r e corresponded to the presence of depressive symptoms, which was established with the administration of the BDI-II. This instrument was developed to establish the correspondence with the criteria proposed by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) for the diagnosis of depressive symptoms. The BDI-II is made up of 21 items, with a minimum score of 0 and a maximum score of 63 points 14 (see Annex 1). Categories are classified based on the total score as follows: normal ups and downs for a 0-10 score, mild mood disturbance for an 11-16 score, intermittent depression for a 17-20 score, moderate depression for a 21-30 score, severe depression for a 31-40 score, and extreme depression for a score over 41.
Depressive symptoms were considered present if caregivers experienced intermittent, moderate, severe, or extreme depression. In the case of having depressive symptoms, caregivers were assessed by the Department of Psychology.
The other two symptom categories were normal ups and downs, defined as symptoms that did not account for any type of danger, and mild mood disturbance, which corresponded to symptoms that possibly required follow-up with a psychotherapist should they transition to a depression status. In addition, the sources of stress were established using the parental stressor scale, 16, 17 which measured parental stress related to hospitalization in the NICU based on two types of score: 1) it allowed making a microanalysis of stress in three different areas, including physical and psychosocial aspects of the NICU, and 2) it was an overall score to classify the overall stress diagnosis among parents of NBIs hospitalized in the NICU into three levels: low, middle, and high. The independent outcome measures related to symptoms were as follows (see Annex 2):
• NBI appearance and behavior: weakness, pain, needles and tubes (feeding or breathing tubes), breathing patterns, changes in skin color, persistent crying, wrinkled appearance, very small size, and skin alterations.
• Parental role alteration: assessed based on situations such as being separated from the NBI, not being able to help or care for the NBI in this situation, not being able to share the NBI with other family members, being afraid to touch or hold the NBI, not feeling supported by family members, not being able to protect the NBI, not being able to stay close to the NBI due to visit cancellation, not being able to make the NBI feel he/she is not alone, and witnessing the death of a NBI during hospitalization.
• Sights and sounds of the NICU: seeing the NBI connected to a ventilator, seeing that the NBI does not cry like other babies, hearing monitor/equipment alarms, and seeing a large number of people working in the NICU. A score of 1 to 5 was assigned to each of the aspects assessed in these three subscales to establish the level of parental stress. The maximum score assigned to the sources of stress related to NBI aspect and behavior was 60 points; to the parental role, 55 points; and to sights and sounds of the NICU, 20 points. The total maximum score any caregiver could reach on this scale was 135. The level of stress was categorized as low (1-45 points), moderate (46-90 points), and high (91-135 points).
A descriptive analysis was done, and categorical outcome measures were described as proportion and the corresponding 95% confidence interval (CI). The Shapiro-Wilk test was used to assess the distribution of continuous outcome measures. These outcome measures were described as mean and standard deviation if they had a normal distribution. Otherwise, they were described as median and their corresponding minimum and maximum values. To establish if there were statistically significant differences, Student's t test and Fisher's exact test were used for continuous and categorical outcome measures, respectively. Bivariate analyses were done to compare the outcome measure of interest (presence of depressive symptoms among caregivers) and each independent outcome measure. Outcome measures with a p value < 0.20 in this analysis were included in the multivariate analysis. A backward multivariate analysis was done using binomial regression models to estimate prevalence ratios (PRs).
This study was conducted in accordance with the regulations for health research valid in Colombia, 18 and was approved by a research ethics committee. All participants signed an informed consent form.
RESULTS

Newborn infants hospitalized in the neonatal intensive care unit
A total of 107 NBIs were included (number of caregivers at study initiation: 107; number of caregivers at follow-up assessment: 70) ( Figure  1) . Seven NBIs died. The median (range) age at the time of admission to the NICU was 3 days old (1-52 days old). Preterm NBIs (GA < 37 weeks) NICU: neonatal intensive care unit.
Figure 1. Flowchart of participants
Newborn infants admitted to the NICU during the study period (n= 118)
Participating newborn infants (n= 107) and caregivers (n= 107) included in the first assessment
Participating newborn infants (n= 70) and caregivers (n= 70) included in the second assessment Caregivers of newborn infants who were discharged or who died before the second assessment (n= 37)
Newborn infants excluded because their caregivers did not sign the informed consent form (n= 7)
Newborn infants excluded because caregivers presented language barriers (n= 4) accounted for 59.8% of all NBIs included in the study; term NBIs (GA of 38-40 weeks), for 38.3%; and postterm NBIs (GA ≥ 41 weeks), for 1.9%.
Other sociodemographic outcome measures are described in Table 1 . The sources of parental stress are described in Annex 2.
Respiratory alterations was the most common (75.5%) diagnosis at the time of admission. Other diagnoses included congenital heart disease, metabolic alterations, sepsis, central nervous system, gastrointestinal system, genitourinary tract, and genetic alterations.
The median (range) total length of stay of NBIs was 29 days (2-113 days), which included hospitalization in other departments of the hospital different from the NICU. Table 2 describes the severity of the conditions of NBIs hospitalized in the NICU.
Caregivers
Women accounted for 73.8% of caregivers; the median (range) age was 29 years old (15-56 years old). The mother was the prevalent caregiver of hospitalized NBIs (59.8%), followed by the father (26.1%), and another caregiver (14%). The most common marital status of caregivers was domestic partnership (66.3%), followed by married (23.3%). The main occupation was housewife (35.5%), and the median (range) working hours per day was 8 hours/day (0-18 hours/day). Of all surveyed caregivers, 43.9% were the head of the household. In addition, 15.9% had had another child hospitalized in the NICU, and 4.6% had a history of child mortality. 
Sources of stress among caregivers of newborn infants hospitalized in the neonatal intensive care unit
The median (range) total score was 28 points (12-50 points) in the NBI appearance and behavior subscale, 24 points (11-42 points) in the parental role alteration subscale, and 11 points (4-20 points) in the sights and sounds of the NICU subscale. The mean total score for parental stress was 65 points, with a 19.8 point standard deviation. The level of parental stress was moderate in 65.2% of caregivers, low in 20.2%, and high in 14.5%.
Depression-related aspects among caregivers of newborn infants hospitalized in the neonatal intensive care unit
Of all caregivers, 4.7% (n = 5) indicated to have been diagnosed with depression, and two had received treatment. However, considering only the mothers of studied NBIs, 20.3% (n = 13) had been diagnosed with depression during gestation, and 26.6% (n = 17) had postpartum depression.
In relation to the prevalence of depressive symptoms, the baseline measurement showed that 58.9% of caregivers had normal ups and downs, and 20.6% had a mild mood disturbance. According to the final measurement, 84.1% of caregivers had normal ups and downs, and 7.5% a mild mood disturbance. The follow-up measurement showed a higher prevalence of normal ups and downs compared to the baseline measurement (75.7% versus 58.9%, p = 0.000) ( Table 3 ).
The prevalence of depressive symptoms was 20.6% (95% CI: 12.7-28.3) at baseline and 12.9% (95% CI: 4.1-20.9) at follow-up. Statistically significant differences were observed between the prevalence of depression at baseline and at followup (p = 0.000). Also, 28% of caregivers received psychotherapy.
Factors associated with the severity of depressive symptoms among caregivers of newborn infants hospitalized in the neonatal intensive care unit
The multivariate analysis showed that sociodemographic and clinical outcome measures were significantly associated with depressive symptoms among caregivers of hospitalized NBIs. Male caregivers and caregivers older than 30 years old had a lower risk for depressive symptoms whereas being the head of the household, having a low level of education, and a low Apgar score at 1 minute (1-6) were risk factors for depressive symptoms ( Table 4) .
DISCUSSION
In this study, the prevalence of depressive symptoms among caregivers of NBIs hospitalized in the NICU was higher at baseline than at followup. In our population, the factors associated with this event included being the head of the household, having a low level of education, and a low Apgar score at 1 minute.
In relation to the overall score in the parental stressor scale, more than half of caregivers (65.2%) had a moderate level of stress. Based on the subscale analysis, the sights and sounds of the NICU subscale accounted for the highest stressor. In relation to the prevalence of depressive symptoms among caregivers of NBIs hospitalized in the NICU, prior studies reported a 10-59% prevalence. 1, 6, 7, 9, 12, 19 In our population, the prevalence was close to the lower limit of this range in both measurements.
The prevalence of depressive symptoms v a r i e s a n d i s m u l t i f a c t o r i a l . H o w e v e r , intervention programs may reduce symptoms of depression and stress among caregivers during hospitalization. 20 Studies on the determination of factors associated with depressive symptoms are limited, they have been conducted in developed countries, and have mainly assessed NBIs' mothers.
Based on those studies, factors associated with depressive symptoms include the level of stress, an inadequate family role, poor social support, being single/living alone, lack of cultural identity, being an immigrant, being female, being a woman younger than 35 years old, a prior psychiatric disease diagnosis, and the presence of posttraumatic stress and anxiety. 7, [10] [11] [12] 21 The association with age is consistent with our results.
In addition, other studies failed to establish a relationship with the level of education, employment status, number of children, history of depression, gestational disease, level of parental stress, not living with the father of the baby, and NBI-related outcome measures, such as the severity of disease, GA, sex, and single versus multiple pregnancy. 7, [10] [11] [12] Prior results differ from our study because, in our population, a low level of education, being the head of the household, and a low Apgar score were associated with the presence of depressive symptoms.
The level of parental stress was moderate in our population, which is similar to what has been reported in a multicenter study conducted at the NICUs participating in the Neocosur network 22 among the parents of NBIs with a very low birth weight. In turn, these results are different from those pointed out by Ruiz et al., 20 whose study found that most mothers in the control group had an extreme stress level whereas those in the intervention group showed a moderate stress level.
When considering stress levels as per stress subscales, a higher score was observed in the sights and sounds of the NICU subscale, followed by an equal score in both the NBI appearance and behavior and the parental role alteration subscales. This contrasts the findings of other studies, which found that a higher level of stress is observed in the parental role alteration subscale because of parents' inability to meet their babies' basic needs and the fact that they are separated, followed by the NBI appearance and behavior subscale and, in the last place, the sights and sounds of the NICU subscale. 20, [23] [24] [25] [26] Some limitations were taken into consideration for the interpretation of our findings. First of all, this is a cross-sectional study, which hinders the possibility of making inferences on the event's transient nature. Second of all, the reduced sample size at follow-up may have compromised the final measurement of depressive symptoms. In addition, this study did not include the measurement of some outcome measures previously studied by other authors, such as NBI cortisol levels, and caregiver resilience. [27] [28] [29] Otherwise, some of the strengths of this study were that it allowed caregivers to self-complete the depressive symptom report scales, and the inclusion of a structured survey to explore outcome measures of interest. In addition, the detection of factors associated with depressive symptoms in the population of developing countries is actually useful to improve the interdisciplinary management.
To sum up, the prevalence of depressive symptoms among caregivers of NBIs hospitalized in a NICU in Colombia was noteworthy, and was associated with clinical and social factors. For this reason, it is critical to provide psychosocial assessment to the caregivers of hospitalized NBIs to improve the quality of health care provided to NBIs, and provide comprehensive care. In this regard, this type of studies identifies the onset of depressive symptoms in caregivers of NBIs hospitalized in the NICU, forcing to consider caregivers as a new focus of intervention which has been undervalued in the past.
Further cohort studies should be conducted to explore the time of onset and waning of depressive symptoms during NBIs' stay in the NICU and upon discharge from the NICU, given that they have been reported to appear up to two years after discharge. 28, 30 
CONCLUSION
The prevalence of depressive symptoms was high. Being the head of the household, having a low level of education, and an Apgar score at birth of 1-6 were associated with depressive symptoms among caregivers. n
